The cyanobacterium Synechocystis sp. PCC 6803 is able to express an active [FeFe]-hydrogenase without additional maturation proteins.
[FeFe]-hydrogenases have been claimed as the most promising catalysts of hydrogen bioproduction and several efforts have been accomplished to express and purify them. However, previous attemps to obtain a functional recombinant [FeFe]-hydrogenase in heterologous systems such as Escherichia coli failed due to the lack of the specific maturation proteins driving the assembly of its complex active site. The unique exception is that of [FeFe]-hydrogenase from Clostridium pasteurianum that has been expressed in active form in the cyanobacterium Synechococcus PCC 7942, which holds a bidirectional [NiFe]-hydrogenase with a well characterized maturation system, suggesting that the latter is flexible enough to drive the synthesis of a [FeFe]-enzyme. However, the capability of cyanobacteria to correctly fold a [FeFe]-hydrogenase in the absence of its auxiliary maturation proteins is a debated question. In this work, we expressed the [FeFe]-hydrogenase from Chlamydomonas reinhardtii as an active enzyme in the cyanobacterium Synechocystis sp. PCC 6803. Our results, using a different experimental system, confirm that cyanobacteria are able to express a functional [FeFe]-hydrogenase even in the absence of additional chaperones.